Convenient method to assess chemical modification of protein thiols by electrophilic metals.
Although covalent modification of protein thiols by electrophilic metals is implicated in disruption of protein functions associated with toxicity, there are limited methods available to detect such modifications. In the present study, we established a convenient method to assess modification of protein thiols by electrophiles, referred to as a biotin-PEAC₅-maleimide (BPM)-labeling assay. In this assay, protein S-modification by electrophiles can be estimated by a decrease in protein modification by BPM, a thiol reactive probe. Using methylmercury (MeHg) as a model electrophilic metal, thiol modification of cellular proteins was detected by the BPM-labeling assay in SH-SY5Y cell lysates and primary mouse hepatocytes. The sensitivity and reliability of the assay was confirmed by atomic absorption spectrometry with recombinant Keap1 as a model thiol protein. This assay was applied to not only MeHg but also to other metals such as cadmium and lead. We also established a BPM-precipitation assay with avidin-agarose beads to separate BPM-modified cellular proteins followed by detection with the individual antibodies. This assay was available for detecting MeHg-induced S-modification of cellular Keap1 in SH-SY5Y cells. Taken together, we have developed reliable simple methods to estimate protein S-modification by electrophilic metals.